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TITLE OF THE INVENTION 

seating Arrangement Especially Adjoining An Emergency Exit In An 
Aircraft Passenger Cabin 

PRIORITY CLAIM 

This application is based on and claims the priority under 35 
U.S.C. §119 of German Patent Application 103 07 870.3, fried on 
February 25, 2003, the entire disclosure of which is incorporated 
herein by reference. 

FIELD OF THE INVENTION 

The invention relates to a seat row arrangement in a passenger 
cabin of a commercial passenger transport aircraft that is lard 
out with plural rows of passenger seats one behind another at a 
specified row spacing or seat pitch in the aircraft longitudinal 
direction. A crosswise or transverse aisle is formed by a larger 
row spacing between seat rows adjacent to an emergency exit to 
facilitate passenger access to the exit in an evacuation. 

BACKGROUND INFORMATION 

Commercial passenger transport aircraft are typically eguipped 
with passenger seat row arrangements including different seats 
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and different seat spacings or pitches corresponding to the class 
division of the passenger cabin(s), for example in first class, 
business class, and tourist or economy class. The seat spacing 
or pitch in the respective class is typically a significant 
criterium for the total number of passengers that can be 
transported in a given aircraft. With a smaller seat pitch, a 
number of seat rows can be installed, and the maximum 
possible number of seat places can be increased. 

On the other hand, various regulations prescribe a relatively 
large or wide spacing distance between neighboring seat rows 
adjacent to emergency exits or normal-use exits of the transport 
aircraft, in order to form a crosswise or transverse aisle (i.e. 
an aisle extending crosswise or transversely relative to the 
longitudinal axis of the aircraft) leading to the respective 
exit. The prescribed minimum width of this transverse access 
aisle leading to an emergency exit depends on the aircraft type, 
as well as the geometry and the evacuation capacity of the 
respective emergency exit. For example, in the case of a double 
exit, the minimum width of the transverse aisle is 36 inches, 
while the minimum width of the transverse aisle accessing a 
single emergency exit is 20 inches. 

A sufficient width of the transverse aisle is absolutely 
necessary in order to enable a rapid and trouble-free flow of 
passengers to the emergency exit in the case of an emergency 
evacuation. In this regard, an emergency evacuation of a 
commercial passenger transport aircraft is to be carried out 
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within 90 seconds. A transverse aisle that is too narrow makes 
it difficult for passengers to recognize the emergency exit path 
between the successive seat rows, and also makes accessing the 
exit more difficult. Especially in the case of an emergency 
5 evacuation, the passengers must be able to easily and rapidly 
access the emergency exit with sufficient passage space and 
without any obstacles or hindrances . 



SUMMARY OF THE INVENTION 

In view of the above, it is an object of the invention to provide 
10 a seating arrangement in an aircraft passenger cabin that enables 
and facilitates a safe and rapid emergency evacuation, whereby 
a transverse aisle leading to an emergency exit has a sufficient 
width for an evacuation, while simultaneously providing the 
highest possible total seating density with the greatest possible 
15 total number of seat places for the passenger transport. The 
invention further aims to avoid or overcome the disadvantages of 
the prior art, and to achieve additional advantages, as apparent 
from the present specification. The attainment of these objects 
is, however, not a required limitation of the invention. 

20 The above objects have been achieved according to the invention 
in a seating arrangement in a passenger cabin of a passenger 
transport aircraft including successive seat rows arranged one 
behind the other at prescribed seat spacings in the longitudinal 
direction of the aircraft. The aircraft includes an exit, and 
25 the seating arrangement includes a transverse aisle bordered by 
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at least one of the seat rows, e.g. formed by an enlarged seat 
spacing of the two neighboring seat rows adjoining the exit so 
as to provide an access to the exit. Particularly according to 
the invention, a seat row bordering on or flanking the transverse 
aisle is equipped with foldable passenger seats that each have 
a seat back and a seat bottom that can be tilted or folded upward 
relative to the seat back. This upwardly tiltable seat bottom 
of the respective foldable seat is oriented facing toward and 
borders on the transverse aisle. Thereby, the width of the 
10 transverse aisle is variable between a narrower width when the 
tiltable seat bottoms are in the downwardly tilted, substantially 
horizontal, normal seating position, and a larger width when the 
tiltable seat bottoms are tilted upwardly into an upright, 
substantially vertical, stowed position. The foldable seats may 
15 further include tiltable armrests that can be tilted downwardly 
to a substantially horizontal position or upwardly to a 
substantially vertical position, in a similar manner as the 
tiltable seat bottoms. Other areas of the passenger cabin away 
from the transverse aisle may be equipped with conventional 
20 non-foldable fixed passenger seats. 

According to the invention, it is especially advantageous that 
the width of the transverse aisle is variable depending on the 
particular situation, i.e. depending on the position of the 
tiltable seat bottoms of the foldable passenger seats. Thus, 
25 during normal operation of the aircraft, the tiltable seat 
bottoms are deployed in the downwardly tilted, substantially 
horizontal seating position. In such a situation, there is no 
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need for the increased width of the transverse aisle. The seats 
may be embodied either so that the seat bottoms remain in 
whichever position they have been placed manually, or so that the 
seat bottoms automatically tilt upwardly into the upright 
s position. For example, each seat bottom can be spring-loaded 
about its pivot axis , so that it pivots upwardly under a spring 
bias whenever the respective seat is vacant, i.e. whenever 
no passenger is seated on the respective seat. Then, in an 
emergency evacuation situation, with the tiltable seat bottoms 
10 manually or automatically tilted upwardly, the available width 
of the transverse aisle is thereby increased, which enables a 
rapid and safe evacuation of the aircraft. Furthermore, the 
increased width of the transverse aisle leading to the emergency 
exit also makes it easier to recognize the transverse aisle and 
15 its function as an escape path. 

As a result, the previously necessary fixed width of a transverse 
aisle (e.g. the seat row pitch or spacing between the seat rows 
bordering the transverse aisle) can be reduced, because the 
inventive arrangement provides a variable width that is smaller 
20 for an increased seating capacity in normal operation, and larger 
for an improved evacuation function of the transverse aisle in 
the event of an emergency evacuation. In this manner, the 
invention makes it possible to achieve an increased total 
passenger seating capacity while maintaining the same evacuation 
25 safety. Alternatively, the inventive arrangement can increase 
the evacuation safety with an increased transverse aisle width 
in the event of an emergency evacuation, while maintaining the 
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same passenger seating capacity that would be provided by 
conventional fixed seats. Furthermore, the invention can even 
achieve a balance of both of the preceding advantages, namely 
both an increase of the total seating capacity and an increase 
5 of the width of the transverse aisle in the event of an emergency 
evacuation . 

BRIEF DESCRIPTION OF THE DRAWINGS 

In 'order that the invention may be clearly understood, it will 
now be described in connection with example embodiments thereof, 
10 with reference to the accompanying drawings, wherein: 

Fig. 1 is a schematic plan view of a cabin layout of a 
passenger transport aircraft including a seat row 
arrangement according to the invention; 

Fig. 2 is an enlarged view of the cabin layout with a first 
15 embodiment of a seat row arrangement according to the 

invention in the area of a transverse aisle leading to 
emergency exits; 

Fig. 3 is an enlarged view of the cabin layout similar to the 
view of Fig. 2, but showing a second embodiment of a 
20 seat row arrangement according to the invention in the 

area of the transverse aisle leading to the emergency 
exits; and 
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Fig. 4 



is a schematic side view of the two conditions of a 
foldable passenger seat that can be used in the 
inventive seat row arrangement. 

DETAILED DESCRIPTION OF A PREFERRED EXAMPLE EMBODIMENT AND OF THE 
5 BEST MODE OF THE INVENTION 

Fig. 1 schematically shows a cabin layout of a passenger 
transport aircraft. The passenger cabin 1 includes a business 
class 3 equipped with business class seat rows 2 in the forward 
portion of the aircraft, as well as a tourist or economy class 5 
10 equipped with tourist or economy class seat rows 4 in the aft 
portion of the aircraft. As can be seen, the seat spacing or 
pitch in the aircraft longitudinal direction is larger for the 
business class seat rows 2 than the tourist class seat rows 4. 

Furthermore, a transverse aisle 7 is formed between successive 
15 seat rows, in this example particularly between the business 
class seat rows 2 and the tourist class seat rows 4. This 
transverse aisle 7 extends transversely or crosswise relative to 
the aircraft longitudinal direction, and leads to and provides 
access to two emergency exits 8 and 8' on opposite sides of the 
20 aircraft. For this purpose, the transverse aisle 7 is 
characterized by a rather large seat spacing or pitch ( larger 
than the normal seat pitches) between the successive adjoining 
or neighboring seat rows. Particularly, such a transverse aisle 
7 must have a sufficient width (in the longitudinal direction of 
25 the aircraft) in order to ensure a rapid unobstructed flow of 
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passengers through the transverse aisle 7 to the emergency exits 
8 or 8' in the event of an emergency evacuation. 

According to the invention, the seat row 10 that directly borders 
on and faces the transverse aisle 7 is equipped with foldable 
5 seats 20, which will be described in further detail below in 
connection with Fig. 4. Generally, each one of these seats 20 
includes a typical seat back and a tiltable seat bottom that can 
be tilted downwardly into a seating position and tilted upwardly 
into an upright stowed position. In the illustration of Fig. 1, 
10 the seat bottoms of the foldable seats of the row 10 are tilted 
downwardly into the seating position, whereby the transverse 
aisle 7 has a width B in the longitudinal direction of the 
aircraft. This width is measured as the clear unobstructed 
distance between the front edge of the seats of the row 10 and 
15 the rear edge of the next neighboring row of seats in the forward 
direction, i.e. on the opposite side of the transverse aisle 7. 

The enlarged view of Fig. 2 shows the example situation in which 
the center seating group of the row 10 of foldable seats 20 has 
been changed from the normal seating configuration to the 
20 emergency evacuation configuration, i.e. in which no passengers 
are seated in these seats. In this situation, the seat bottoms 
as well as the armrests have been tilted upwardly into the 
upright stowed positions, whereby the width of the transverse 
aisle 7 has been enlarged to the increased evacuation width B1 . 
25 It should be understood that in the event of an evacuation all 
of the foldable seats in this row 10 (namely not only the center 
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seating group, but also the respective side seating groups), 
would be vacated, so that all of these seats would be folded with 
the seat bottoms and armrests tilted upwardly, so that the entire 
transverse length of the transverse aisle 7 would consistently 
5 have the enlarged evacuation width Bl. Such an enlarged width 
of the transverse aisle 7 can significantly contribute to an 
improved and more-rapid evacuation of passengers in the event of 
an emergency, whereby the safety of the passengers is increased. 

While Fig. 2 shows the particular example of providing the row 
10 10 of foldable seats 20 adjoining the transverse aisle 7 at the 

emergency exits 8 and 8 ' , it is further possible according to the 
invention to provide such foldable seats adjacent to the 
transverse aisle leading to the normal exits 9, as well. Still 
further, it is possible according to the invention to arrange 
15 such a foldable seat at each aisle seat position directly along 
the two opposite sides of each longitudinal aisle 60 in the cabin 
1, while arranging fixed non-foldable seats elsewhere (e.g. at 
window and center seat positions). In this manner, with an 
appropriate arrangement of the foldable seats along the 
20 longitudinal aisle 60 as well as along the transverse aisle 7 and 
the normal boarding and deplaning area adjoining the normal exits 
9, a further improvement of the free space and mobility for the 
passengers can be achieved. 

Fig. 3 shows an enlarged detail of an alternative cabin layout 
25 in the area of a transverse aisle 7 ' leading to the emergency 
exits 8 and 8'. In comparison to the arrangement of Fig. 2, an 
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extra or additional seating row 10' has been installed in the 
cabin in the area of the transverse aisle 7 ' in comparison to the 
transverse aisle 7 of Fig. 2. In this arrangement, when the 
foldable seats of the row 10* are folded, i.e. the seat bottoms 
5 and armrests are tilted upwardly into the upright stowed 
position, a sufficient prescribed evacuation width B2 of the 
transverse aisle 7' is provided. When the seats are folded or 
stowed in this manner, they only slightly diminish the available 
width of the transverse aisle that would have been available 
10 without this additional seat row 10' . On the other hand, when 
the foldable seats of the row 10' are in the normal use position, 
i.e. the seat bottoms and armrests are tilted downwardly into the 
seating position, then a reduced width B3 of the transverse aisle 
7' results, which corresponds to or is slightly larger than the 
15 free space and legroom between successive normal seat rows. This 
reduced aisle width B3 may be less than the regulatory prescribed 
evacuation aisle width, because the width B3 only pertains in 
non-emergency situations. In this manner, the row spacing or 
pitch between the successive seat rows bordering opposite sides 
20 of the transverse aisle 7' may be the same as the normal (e.g. 
first class) seat pitch, or e.g. ^33% or ^25% larger than the 
normal seat pitch. In this manner, the total available seating 
capacity in the aircraft can be increased, in comparison to the 
conventional arrangement of fixed seats. 

25 The tilting of the seat bottoms and armrests can be carried out 
manually or automatically when the passengers have left their 
seats, for example in the case of an emergency evacuation. This 
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can be achieved by spring— biasing each seat bottom to pivot 
upward when it is vacant, or by means of actuators that actuate 
the automatic tilting of vacant seat bottoms when triggered by 
the aircraft crew in the event of an emergency evacuation. 
Otherwise, the seats are in the downwardly tilted position, 
whereby the transverse aisle 7‘ has the reduced width B3 . 

Fig. 4 shows a side view of a seat row 10 or 10' using foldable 
passenger seats 20 according to the invention. Each foldable 
passenger seat 20 includes a seat back 50, tiltable armrests 40 
pivotally mounted to the seat back 50 or a frame of the seat, and 
a tiltable seat bottom 30 pivotally mounted to the seat back 50 
or the frame of the seat. In this regard, the foldable passenger 
seats 20 can be constructed and embodied, for example, as 
disclosed in German Patent DE 102 14 104 Cl, published on 
December 11, 2003, and corresponding US Patent Application 
Publication US 2003/0209929A1 , published on November 13, 2003, 
the entire disclosures of which are incorporated herein by 
reference. These two patent publications are not prior art 
against the present application, in view of the present 
application's foreign priority date of February 25, 2003. 

Fig. 4 shows two different positions of the foldable seat 20. 
Namely, in the stowed position I shown at the left of Fig. 4, it 
can be seen that a larger free space A for the transverse aisle 
7 or 7' is available, with the seat bottom 30 and the armrest 40 
respectively tilted upwardly into the upright stowed positions . 
The increased free space A is in comparison to the smaller free 
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space B that is available between successive seat rows when the 
foldable seat 20 is in its normal use position II as shown at the 
right in Fig. 4. Namely, in the normal use position II, the seat 
bottom 30 and the armrest 40 are tilted downwardly into the 
5 substantially horizontal normal-use position, whereby the arising 
free space B may correspond to the free space that is typically 
available in connection with a conventional fixed passenger seat 
arranged with the conventional fixed seat spacing or pitch. 
While Fig. 4 shows two successive rows of foldable seats 20 for 
10 illustrating the two positions thereof, and the resulting 
different free space, an actual seat row arrangement according 
to the invention would generally not include two rows of foldable 
seats in succession in this manner, but rather would be arranged 
as described otherwise herein. 

15 In view of the present disclosures, it is apparent that the use 
of foldable passenger seats 20 at least for the seat rows 10 or 
10' adjoining and facing a transverse aisle 7 or 7' leading to 
the emergency exits 8 and 8' or the normal exits 9, is 
advantageous, because it can gain additional free space in the 
20 area of the transverse aisle to facilitate the evacuation of 
passengers in the event of an emergency, and/or makes it possible 
to increase the total seating capacity within the passenger 
cabin 1 . 

Although the invention has been described with reference to 
25 specific example embodiments, it will be appreciated that it is 
intended to cover all modifications and equivalents within the 
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scope of the appended claims. It should also be understood that 
the present disclosure includes all possible combinations of any 
individual features recited in any of the appended claims. 
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